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WELDINGMACHINB 

The invention telates to systems for the supply of shielding gas to an area in which a 
welding operation is being carried out, and relates in particular to a control solution 
which provides control of the shielding gas supply as a function of the actual welding 
opeiatiotL 

For welding operations in which flie actual welding area is to be covered with an meat 
shielding gas, it is usual to obtain the shielding gas fiom a supply unit where the gas is 
at a relatively hig^ pressure. It is therefore usual to instaU a regulator valve in &e 
supply line in fairly close proximity to flie point at \Kdudi the actual welding qopaiatus is 
located, and to control the flow rate by means of a flow valve which is normally fitted 
on the supply line immediately after the regulator valve. When a wire welding 
apparatus is used, the welding apparatus will also be equipped with a simple on/off gas 
supply valve which admits the flow of shielding gas to the welding gun when an 
operator starts a welding operation, and shuts off the flow of gas to the welding gun 
when the operator finishes the welding operatioiL Adjustment of the flow rate is usually 
made by manual adjustment of the flow valve, and will depend iq>on a number of 
&ctorB that are associated with the welding wo± to be done. These fiictors may, for 
example, be the charact^ of the welding wire, the geometry of the welding gun nozzle 
and/or the welding cmi^t the operator is going to use. To achieve a completed welding 
job of a particular quality, it is of utmost import an ce that the operator should make the 
correct adjustment of the regulator valve, and even more inqx)rtant is the correct 
adjustment of the flow valve. A typical system that is used at presmt is shown in Fig. 1 
of the attached drawmgs. 



As can be seen fiom Figure 1 , a first length of supply line will typically be located 
between the gas tank (or gas supply unit) and &e point at \^ch the regulator valve and 
flow valve are located A s^nd Qn this instance substantia^ length of 5iq)ply line will 
be located between the point at \^ch the regulator valve and the flow valve are located 
and the position of the gas si^ly valve (^ch typically is an integral part of the main 
unit of the welding q)paratus), wfaUst atiurd lengtii of supply line will be located 
between the gas simply valve and the actual welding gun nozzle bam whore tiie gas can 
exit fi:eely in order to flow out over the weld. From tiiis it follows tiiatbotii before the 
start of a welding operation and after the completion of a welding operation, an 
''overpressure** will build up in the second length of the supply line, which 
""overpressure" corresponds to the pressure srt hi the regulator valve. When a welding 
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operation is commenced and the gas supply valve opens, this '^ov^pressure" will result 
in an inmiediate and force&l emission of gas which, afier the "overpressure" has been 
relieved, will take on a flow rate that is detennined by the setting of the flow valve. 
WhOT the operator has to cany out his welding in the form of many welding operations 
of short duration, this results in frequent "blow-outs'^ which cause both a substantial 
increase in gas consunoption and undesirable flow conditions at &e gas outlet of the 
welding gun nozzle. 

Another &ctor that is of in^rtance for the quality of a welding j ob is that the flow rate 
is set coirectly in relation to other welding parameters, as mentioned above. Whilst 
carrying out a wddmg operation, a weldmg opCTitor will typically make in-process 
adj ustments of settmgs that afEect ttie feeding speed of the welding wire and/br the value 
of the welding current When these parameters are changed, coo'esponding changes 
should be made in the shielding gas flow rate. In practice, changes of tiie shielding gas 
flow rate are rarely made, partly because the controls for the adjustment of the welding 
wire feeding speed and/or the welding current are typically located on the main part of 
the welding apparatus, which in the case of large welding units are often located some 
distance from the position of the flow valve, and partly because this means y^ another 
operation for the operator. The operator may thra for his own convenience first set the 
flow rate which in any case is Ugjb enough to meet aU needs, and this in turn may re 
in flie use of an unnecessarily high flow rate and thus an "ovei^coiusun^on'* of the 
e^qpensive shieldmg gas. 

Patent docmneote DE 3544280, EP 2860974, tJS 3811027, US 4278864, US 5017757 
and US 5772102 all concern techniques that are related to electric welding, and to a 
varying degree all deal with &e probl^ns concerning shielding gas. However, none of 
these docummts seem to disclose the features that charactezise the present invention or 
to address flie aforementioned matters by providing a solution that corresponds to any of 
the solutions of the present invention. 

On the basis of the matters mentioned above, there is a need for a solution that will, 
without any ijq>ut fiom the operator, adjust the flow rate of the shielding gas 
continuously during the performance of a wdding job, and control ttie flow rate of the 
shielding gas, therebyreducmg the total gas consumption. 

Accordingly, the object of the invntion is to provide solutions y^ereby improvements 
of the control of the shielding gas supply in a welding apparatus are obtained 
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The invention provides a control system for controlling the shielding gas supply to a 
wire welding apparatus, which wire welding fiqpp^tus has a wire feed device (106) 
having a feed signal output which is indicative of a wire feeding sp^ (U), which wire 
welding ^aratus is connected to a gas tank (101) via a gas supply line (210, 202), in 
which supply line tiiere may according to choice be arranged a pressure regulator (102) 
and a manometer (103X which is characterised in fliat the control system compiises a 
controllable gas flow valve (110) having a valve inlet, a valve outlet and a valve control 
signal mpvtj a gas flow sensor (111) having a gas inlet, a gas outlet and a sensor signal 
output, and a programmable control circuit (112) having a first and a second input and a 
first output, wherdn&e gas tank has an inlet connection (201, 202) to the valve inlet, 
the valve outlet has a valve outlet connection (207) to the gas inlet, tiie gas outlet has a 
gas outlet connection (208) to a shielding gas outlet, the feed signal output has a feed 
signal connection (203) to the first mput, the seaisor signal output has a sensor signal 
connection (205) to tiie second mput, the control signal output has a control signal 
connection (206) to flie valve control signal inpvX, and the programmable control circuit 
comprises a processor which, in accordance with at least one program in a first memory 
in tiie control circuit, and on the basis of signals received at the first and second inputs, 
provides at the first output a valve control signal (Q), which valve control signal has a 
dynamic range of values limited by a predetennined minimum ^ue (Qmin) and a 
predrtermined maxiinum value (Qouk)- 

Jn one embodiment of tibe invention, a control system is provided as disclosed above, 
which is characterised in that the programmable control circuit has a third input, which 
third inptA is a communications port for the transfer of the at least one program fixrni a 
programmmg device (1 13), via a communication connection (204), to the memory. 

In one embodiment of the mvention, a control system is provided as disclosed above, 
which is characterised in that the program compiises at least one instruction to the 
processor instructing tiie processor to issue the valve control signal as a signal that is 
proportional to a signal re pr e sent ing the difference between the signal at the first input 
and the signal at tiie second input. 

In one embodiment of the invention, a control system is provided as disclosed above, 
wfaidi is characterised in that the program coinprises at least one instruction to 
processor instructing tiie processor to issue the valve control signal as a signal that is 
proportional to a sigrial T^niesentmg the difference between the si^^ 
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and the signal at the second input, proportional to a signal representing a time integral 
of the diffocmce between tiie signal at the first input and the signal at the second iiq)ut, 
and pnjportional to a signal representing a time derivative of the difference between the 
signal at the first input and the signal at the second input 

Jn one embodiment of titie invention, a control system is provided as disclosed above, 
which is characterised in that the program comprises at least one instruction to the 
processor nistiucting the processor, fiom the time the signal at the &st input exceeds a 
first threshold vahie (Ulhl) and in an unmediatoly subsequent fiocst predetomined time 
period, to issue at the first output a single signal ttuit is const^ 
which conesponds substantially to flie mimmum value (Qmin). 

hx one embodiment of the invention, a control system is provided as disclosed above, 
which is characterised in that the control circuit comprises a second memory arranged to 
continuously register the signal value at the first output, and that the program conqirises 
at least one instruction to the processor instructing the processor, firom the time the 
signal at the first hapMt falls short of a second threshold value (Uth2) and in an 
immediately subsequent second predetermined time period, to issue at the first output a 
single signal that is constant and having a value that substantially corresfponds to ttie 
signal value at the time, or immediately prior to the time, when the signal at the first 
irqput feU short of the second threshold value. 

In one enfljodiment of the invention, a control system is provided as disclosed above, 
which is characterised mtihat the first threshold value (Utfal) is equal to the second 
threshold vahie (U1h2). 

In one embodiment of the invention, a control sj^tem is provided as disclosed above, 
which is characterised in that the control circuit conqwrises a control parameter register 
for storing at least one of the T"iTiiTniini value (Qmin), the maximum value (Qmax), ttie 
first threshold value (Uthl), the second threshold value (Uth2), a wire feedmg speed 
Tninhnmn threshold (Umin) and a wire feeding speed maximum threshold (Umax); 
that the program corrprises at least one instruction to the processor ix^^ 
processor to set file imiportionalrty so fiiat the control circuit at tte 
yninitmim value (Qmm) when the wire feeding speed (U) corresponds to the wire 
feeding speed minimum fiireshold (Umin) and flie maximnm'ralue (Qmax) when the 
wire feeding speed (U) corresponds to the wire feeding qpeed maximum threshold 
(Umax); and 
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that tiie program comprises at least one instniction to the processor instnicting the 
processor to issue at the first output the minimum vahxe (Qmin) when the wire feeding 
speed (U) is below the wire feeding speed minimum threshold (Umin) and the 
masdmum value (Qmax) when the wire feeding ^eed (U) is above the wire feeding 
speed maximum threshold (Umax)* 

In one embodiment of the invention, a control system is provided as disclosed above, 
vfbick is characterised in tiiat the programmable control drcuit has a second output, 
which second output issues a warning signal when the first output issues the -minimum 
vatoe (Qmin), or when the wire feeding speed (U) is equal to or 1^^ 
feeding speed TpiniimiTn threshold (Cbiin). 

Id one embodimmit of the invention, a control system is provided as disclosed above, 
which is characterised in that the programmable control circuit has a second output, 
which second output issues a warning signal when the first output issues tiie maxinumi 
value (Qmax) or when the wire feedmg speed (U) is equal to or higher than the wire 
feeding speed maximum threshold (Umax). 

In one embodiment of the invention, a control system is provided as disclosed above, 
which is characterised in that the conmnmications port is also arranged for the transfer 
of control parametera bom the programming device (1 13), via the communication 
comxection (204), to the programmable control dicdi 

fa one embodiment of the invention, a control system is provided as disclosed above* 
whicb is characterised in fbat the communications port is also arranged fer the 
transfer between the programming device and the programmable control circuit of data 
stored in, or for storage in, the parameter register and of data r^resentmg at least one of 
a valve control signal (Q), a wire feeding speed (U), and a warning signal 

In one raibodiment of the invention, a control system is provided as disclosed above, 
^ch is characterised in that the programming device comprises auser utefece for the 
input of control parameters and fbr the display of data transferred to and fixnn the 
programmable control circuit 

fa one embodimmt of the iirvention, a control system is provided as disclosed above, 
whidi is characterised in that the programming device is a personal conipnter (PC). 
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The invention provides a method for controlling shielding gas supply to a vvire welding 
apparatus connected to a gas tank (101) via a gas supply line (210, 202), in which 
supply line fliere may according to choice he arranged a pressure regulator (102) and a 
manometer (103), which wire welding apparatus comprises a whre feed device (106) 
having a feed signal output which is indicative of a wire feeding speed (U), a 
controllable gas flow valve (110) having a valve inlet, a valve outlet and a valve control 
signal iiq)ut, a gas flow sensor (111) having a gas inlet, a gas outlet and a s rasor signal 
output, and a programmable control circuit (112) having a first and a second iiq)ut and a 
first output, where the gas tank has an inlet connection (201, 2(X2) to the valve inlet, the 
valve outlet has a vahre outlet connection P07) to the gas inlet, the gas oufl^^ 
outlet connection (208) to a shielding gas ouHet, the feed signal output has a feed signal 
connection (203) to flie first iiq>ut, the sensor signal output has a sensor signal 
connection (205) to the second iiqput, the control signal output has a control signal 
connection (20^ to the valve control signal input, and the programmable control circuit 
comprises a processor which, in accordance with at least one program in a first memory 
in the control circuit, and on die basis of signals received at the first and second inputs, 
provides at die first output a valve control signal (Q), which valve control signal has a 
dynamic range of values limited by a predetermined minimum value (Qmin) and a 
predetemiined maximum value (Qmax), which is charactmsed by issuing the valve 
control signal m the form of a signal that is proportional to a signal representing the 
difiEeroice between the signal at the first ii^ut and the signal at the second irQmt 

The incvention provides a method for controlling shielding gas supply to a wire welding 
apparatus connected to a gas tank (101) via a gas supply line (210, 202), in which 
supply line there may according to choice b e anranged a pressure regulator ( 1 02) and a 
manometer (103), which wire welding ^jparatus comprises a wire feed device (106) 
having a feed signal output which is indicative of a wire feeding speed (U), a 
controllable gas flow valve (1 10) having a valve mlet, a valve outlet and a valve control 
signal input, a gas flow s ensor (111) having a gas inlet, a gas ouflet and a s ensor signal 
output, and a programmable control circuit (1 12) having a first and a second irq>ut and a 
first output, wh«e die gas tank has an mlet connection (201, 202) to the valve inlrt, the 
valve outlet has a valve outlet connection (207) to the gas mlet, the gas outlet has a gas 
ouflet connection (208) to a shielding gas outlet, the feed signal output has a feed signal 
connection (203) to the first mpu^ the s^isor agnal output has a sensor signal 
connection (205) to tihe second h^ut, fiie control signal output has a control signal 
connection (206) to the valve control signal nqjut, and the programmable control circuit 
co^^lrises a proce^or which, in accordance witti at least one program in a first monory 
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in the control (Aromt, and on the basis of signals received at the first and second nq)uts, 
provides at the first ou^ut a valve control signal (Q), which valve control signal has a 
dynamic range of values limited by a prodetormined minimum value (Qmin) and a 
predetermined maxnnum value (Qmax), which is characterised by issuing the valve 
control signal in the foim of a signal that is proportional to a signal repr^enting the 
difference between the signal at the first input and the signal at the second input, 
proportional to a signal representing a time integral of the diffemce between the signal 
at the first input and the signal at the second input, and proportional to a signal 
representing a time daivative of Ihe diffaence between the signal at the first ixsput and 
the signal at the second input 

In one onbodimeiil of the invention, a method is provided as disclosed above, which is 
characterised by issuing at the first ou^ut, &om the time tiie signal at the first ii5>ut 
exceeds a first threshold value (Uthl) and in an immediately subsequent first 
predrtermined time period, a single signal fliat is constant and havmg a value which 
coire^nds substantially to the minimum value (Qmin). 

In one embodiment of the invention, a method is provided as disclosed above, which is 
characterised by issumg at the first output, &om tiie time the signal at the first inpvX falls 
short of a second flneshold value (Utii2) and in an immediately subsequent second 
predetCTuned time pmod, a smgle signal that is constant and having a vahie tiiat 
substantially corresponds to ttie signal value at the time, or immediately prior to the 
time, wha the signal at the first ii^ut fell short of the second tixreshold vahie. 

In one ranbodhnoit of the mvention, amethod is provided as disclosed above, which is 
characterised m that the first threshold vake (Uthl) is equal to the second threshold 
value (CRfa2). 

In one embodiment of the invention, a method is provided as disclosed above, which is 
chaiactOTsedby storing in a control parameter register in the control circuit at least one 
0 f the t^tnimnm yaluc (Qmin), the maximum vahie (Qmax), the first tineshold vahie 
(Uthl), the second tiireshold value (trth2), a wire feeding speed mimmum threshold 
(Umin) and a wire feedmg speed maxinmm threshold (lAnax); setting the 
proportionality so that the control circuit at the first ou^ut issues the mudmum vahie 
(Qmin)^(dienfhe wire feedmg qpeed(U) corresponds to the wiro feeding speed 
minimum threshold (Umm) and the maximum value (Qmax) when the wire feeding 
speed (U) cOTeqwnds to the wire feeding speed maximum threshold (Umax); and 
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i^uing at the first output the minimum value (Qmin) when the wire feeding speed (CJ) is 
below the wire feeding speed minimum threshold (Umin) and the maximum value 
(Qmax) when the wire feeding speed (U) is above the wire feeding speed maximum 
thre^old (Umax). 

In one embodiment of the invention, a method is provided as disclosed above, whidi is 
characterised by issuing at a second output of the programmable control circuit a 
warning signal whoi the first output issues the minimum value (Qmin) or when the wire 
feeding speed (U) is equal to or lower than the wire feeding speed min i mum threshold 
(Umin), or a wammg signal when the first output issues the maxmumi value (Qmax) or 
when the wire feeding speed (U) is equal to or higher than the wire feeding speed 
maximum tibreshold (Umax), 

In one embodiment of the mvention, a method is provided as disclosed above, which is 
characterised by transferring control parameters from a programming device (1 13), via a 
communicatian connection (204), to the programmable control circuit 

In one embodiment of the invention, a method is provided as disclosed above, which is 
characterised by transferring between a programming device (1 13) and flie 
programmable control circuit, via a communication connection (204), data stored m, or 
for storage m, the parameter register, and data representing at least one of a valve 
control signal (Q), a wue feeding speed (U), and a warning signal 

In one embodhnent of the invOTlion, a method is provided as disclosed above, which is 
characterised by entering control parameters and by displaying data transfared to and 
fiom the programmable control circuit, by means of a user interfece in the programming 
device. 

fii one embodiment of the invention, a method is provided as disclosed above, which is 
characterised in that the programming device is a personal computer (PQ. 

Ttie invention also provides a welding s^paratus, "wbich is characterised in that it 
comprises a control sj^tem according to the inventive control system and emb odiments 
thereof as disclosed above. 

In the following fiie invention will be explained in more detail wifii the aid of the 
attached drawings, ^f^ierein: 
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Fig. 1 is ablodc drawing schmatically illustFadng a typical knowa shielding gfis 
delivery system; 

Fig. 2 is a block drawing schanatically illustrating a first embodiment of a shielding gas 
delivery system which comprises the present invention; 

Fig. 3 is a block drawing schematically illustrating a second embodiment of a shielding 
gas delivery system which comprises the present invention; 
Fig. 4 is a graph illustrating a time sequ^e example fbr control aigoals and shieldiDg 
gas flow rate in a shielding gas delivery system which comprises the present invention; 
Fig. 5 is a rough illustrad<m of apossible embodiment of the control unit according to 
the second embodiment shown in I^guie 3, for incorporaticm into the main unit of a 
vrire welding qiparatus for control of Ihe shielding gas flow rata in a shielding gas 
delivery system ^^ch comprises the present invention; 
Fig. 6 is an illustration of a user interGu^e when a p ersonal computer is used to set 
different control parameters for a possible embodiment of a processor-equipped control 
unit for contiol of the shielding gas flow rate in a shielding gas delivery system which 
coxxq>rises the present invention; and 

Fig. 7 is a circuit diagram for the electronic part of a possible embodiment of a 
pTocessor^uipped control unit for control of the shielding gas flow rate in a shielding 
gas delivery system which comprises the present inyentioiL 

A typical known solution for a shielding gas delivery system in an arc welding 
apparatus wilh automatic wire feed is shown in Figure 1. The system may be formed of 
a gas tank 1 01 , a tank line 2 01 » a pressure regulator 1 02 which lowere the pressure to a 
pressure that is suitable for further distribution of liie gas, a distribution line 202 with a 
manometer 103, a manually adjustable flow control valve 104 for detamining the flow 
rate, a supply line 207 that passes the shielding gas to the inlet of a gas supply valve 1 05 
in llie main unit of the welding apparatus, which is indicated in a broken line, and a feed 
line 208 which passes the shielding gas from the outlet of the gas siqjply valve 105 to 
the nozzle of ttie welding gun, from where the shielding gas can exit freely to liie weld. 
Hie gas supply valve 105 is typically a solenoid valve with an open position and a 
closed position, which is controlled by an electric signal, which signal also starts or 
stops the motor that feeds the welding wire, and/or switehes the welding current on or 
off. This dq>endence is indicated by the comiection 203 from the wire f^ 
to the gas siqiply valve lOS. From the illuslration in Figure 1, it can be seen ttiat when 
the gas sq>ply valve 1 OS is closed, gas will flow from Ibe line 202 to the line 207 until 
the pressure in the two lines is equal Wheathe gas siqiplyvalve 105 is opened, 
accumulated gas in the line 207 will flow out in a forcefrd spurt until the pressure 



wo 03/082509 



PCr/NO03/00107 



10 

diffOTnce between the two lines is sufficient for the flow valve 104 to provide a 
unifiinn gas flow. 

A first OTibodiment of the shielding gas delivery system according to the invention is 
shown in a block diagram in Figure 2. The part of the gas mpply system tbat is not 
associated wifb the welding ^aiatas consists of the gas tank 101, die tank line 201, the 
pi^sure regulator 1 02, and flie distribution line 202 with the manometCT 1 03, whilst the 
part of die system that is associated with the welding i^yparatns includes a controllable 
flow control valve 110, a control unit 112 that has a control connection 
ooEntrol valve 110 and connecdons to the wire feed motor or its control drcuit, and/or to 
a welding curreot control circuit The control unit 112 is also provided wilfa an iqput 
connection 204 for connectian to an adjusting device 1 13 for the adjustmsit of difier«t 
control parameters. The control unit 112 reacts to a varying input signal at the input 
connection 204 by issuing an output signal at the control connection 206 which varies 
as a function of the it^ut signal. In its simplest form, the output signal varies in direct 
ratio to the input sigpal» which gives the result that die gas flow rate in the line 208 will 
vary in direct ratio to the ijxput signal, although within the limits that arc obtainable in 
view of the largest and smallest capacities of the dififermt lines and the valves, and the 
setting of the pressure regulator 102. The proportionality factor may be set by means of 
die adjusting device 113, which for a microprocessor-based control unit 112 typically 
will be a data tenninal, a personal computer or a similar device. The solution shown in 
Figure 2 requires a relatively good repeatabiUty in the relation between the output signal 
at the control connection 206 and the gas flow rate that is actually obtained in the feed 
line 208, which, among other &ctor8, will be dependent iq>on the setting of the pressuro 
regulator 102. However, a solution of tins kind, especially if formed of low-cost 
components, will require relatively jGrequent calibration and checking. 

It has been found in practice diat some controllable flow control valves over time give 
great variations in the flow rate, chiefly as a consequence of pressure variations, 
tenq)eraturo and wear. 

Wifli reference to the block-<iiagram presentation in Figure 3, theare will now follow a 
description of a second embodiment of a shielding gas delivery system according to the 
invention, which g^ves a better performance as regards repeatability and accuracy of the 
flow rate in the feed line 208. Broadly, the solution conq;yrises the same sohition as 
described above widi reference to Figyro 2, but conqprises in addition a flow sensor 11 
that is installed m the gas sapply line between the controllable flow control valve 110 
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and the feed line 208 . The flow sensor 1 11 has a signal output which issues a sigqal 
that is indicative of the gas flow which at any given time flows through the flow sensor 
111. The signal output of the flow sensor 1 1 1 is connected via the connection 205 to a 
corresponding signal i^put on the control unit 1 12, so that a feedback loop is formed via 
the connection 206, the controllable flow control valve 1 10 and the connection 207 to 
the flow sensor 111. This requires that the flow sensor 1 11 has suf&cient accuracy and 
repeatability. In a simple embodiment of the control unit 1 12 in this constellation, a 
control signal is issued at the connection 206 which consists of a signal that is 
proportional to the icqiut signal at the connection 203 with the addition of a correction 
signal that results fiom the difference between a first signal derived from the signal at 
the connection 203 and a second signal derived from the signal at the connectLon20S» 
However, the correction signal may also be generated by means of a PID (Proportional, 
Megiating and Deriving) controller m the control unit 112 m order to obtain a rapid 
response, good stability and high foUow-iq) accuracy. Thus, it is assured that the actual 
gas flow in die line 208 at all times and without significant deviations follows a 
predetennined proportionality factor of the input signal at the connection 203. This 
solution also eliminates the need for frequent checldng and calibration. 

In the two embodiments described above with reference to Figures 2 and 3, the input 
signal at the connection 203 represents a varymg signal that is representative for the 
actual wire feeding speed and/or die weldixig current prevailhig at any ^ In 
practice, the main unit of a welding apparatus may conqprise an electric direct-current 
motor that assures the wire feed, and the voltage supplied to the motor will therefore be 
rqpresentative of the wire feeding speed and could be used directly as the input signal at 
the connection 203 to the control unit 1 12. In typical electric welding apparatua» fiiere 
will be dependence between wire feeding speed and welding current, and for q>paratus 
of this kind it is not in^ortant for the invention whether the operator's adjustments of 
the BppoiBtm during the performance of a weldii^ job are made to the wire feeding 
speed or to the welding current 

With reference to the graph in Figure 4, there will now be described by means of an 
example a gas flow course in a shielding gas supply s)^tem according to the invention 
during the paformanoe of a welding job where the operator makes adjusbnents to the 
wire feeding speed (or tiie welding current) during the performance of a welding 
operation. Umdicates direct current iUustrated in a broken line,^di is supp 
wire feed motor and wMch determines the wire feeding speed, wfaiM Q 
gEiS flow, illustrated in a solid line, which flows in the feed line to the welding gun 
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nofflle. At time 301, the operator dq>resses the trigger switch on the welding gun, 
which results in voltage being supplied to the wire feed motor. The motor voltage, and 
speed, increase n^idly and at ttie time 302 pass a first tibreshold Uth at wfaidi the 
control unit 112 is activated When activated, tibie control unit 1 12 issues a constant 
control signal which indicates a constant minimiiTn flow rate during a time period Tl . 
At the time 303, which is at the end of the time period Tl, the control unit 1 12 issues a 
control signal to the flow control valve 110 which assures a gas flow that varies 
proportionally to tiie control signal, i.e., proportionally to tiie motor voltage, and thus 
also proportionally to the wiro feeding speed. However, the op«:Htor has srt a 
maximum flow rate Qmax that should b e coincident with a maximum voltage Umax, 
and a fp^"^™^ ™ flow rate Qmin which should be coincident with a minimum voltage 
Umht As the operator a^usts the wire feeding speed during the welding op 
motor voltage U exceeds the niaximmn voltage Uniax at the time 304, and the flow rate 
Q of die gas is therefore maintained constant at Qmax until the time 305 when the 
motor voltage has again been adjusted to a value that is less tiian Umax, From the time 
305, the flow rate Q of the gas again varies proportionally to the feeding speed 
(represented by U), as set by the operator, until the operator, at the time 306, releases 
the trigger on the welding gun, with the result that the motor voltage U drops quickly 
and fells below the threshold voltage Uth at the time 307. The control unit 112 registes 
that the voltage U Ms below the ttureshold Utii, and will at the time 307, dqiending on 
the parameter settings of the control unit 1 12, either assure the immediate shut-off of the 
gas flow by deactivation oftfae control unit 112, or by means of a memory in the control 
unit 1 12 inaintain the gas flow at a flow rate Q, whidi conesponds to tfa^ 
present at the time 306, for a time period T2 until the time 308, wherei^on the control 
unit 112 is deactivated. 

With reference to Figure 6, seen in conjunction witii Figure 5, tiiere is shown an 
example of a user interface in connection with flie adjusting device consisting of a 
personal computer. With reference to the e^lanation of Figure 5 above, the reader will 
again recognise die possible adjustments for the maximum voltage Umax, the minimum 
voltage Uxnin, the tiireshold voltage Uth, the maximum flow rate Qmax, the minimum 
flow rate (^iii, the start puke tfane period Tl and die stop pulse time period By 
conq^aring Figures S and 6, it will be seen that for the illustrated aample in Figaro 4, 
the proportianality fector between the inpvA signal (wire feeding speed) at the 
connection 203 and the cozrtrol sigqal (flow rate) at die connection 206 is detsxnined by 
the settings for Umin and Qmin, and Umax and Qmax. 
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Al&ougji ihe invoatioa has been esq^lained with all settrngs for Umin» Umax, Uth, 
Qmin, Qmax^ Tl andT2 set as values that make them active during the performance of 
the welding operation example explained above, the invention can also be carried out in 
such manner fliat one or more of these parameters may be omitted. For exanq)le, it is 
conceivable that some welding apparatus will never be used to perform welding 
operatioM which make it necessary to use an "afterfloV of gas during a time period T2, 
in which case this control parameter can be completely omitted, both as functionality in 
the control unit 112, and inihe inteifice in an a(^'ustmg means 113. 

More gmerally, the relation between the input signal (wire feeding speed, or welding 
ouiraat) to and the control signal (the flow rate) from the control^ isdesoibed 
by the expression: 
Q«f(U). 

Thus, the relation b etwe^ inpxit signal and control signal does not need to b e 
proportional or linear, as there could be other mq>ortant fectors for the welding job 
which may require another dq)€ndence. By using a microprocessor, or a 
microcontroller, in the control unit 1 12, the implementation of the majority of 
conceivable relations will be to solve relatively single program-technical tasks. 

The control unit 1 1 2 can also b e provided mHi both standard settings and tables for 
other settings and parameters, depending upon &ctors such as the wire type used, the 
inaterial to be wdded, gas type, ambient conditions and so forth. Through a logically 
constructed inter&ce, the operator will easily be able to reset both the apparatus and the 
shieldiiig gas si^iply, i^^ch in turn will mean better economy and a greater cotainty 
that the result of a welding op eration has the desired quality. 

In one embodiment of a shielding gas delivery system according to the invention, the 
flow control valve 111 consists of an electric pulsed valve means. The control signal to 
the flow control valve 111 will in this case be a pulse train with varying frequency 
and/or pulse factor as a function of the input signals to the control unit 1 12. 

In Figures 2 and 3, the control unit 112 is im>vided with an output c^ This 
is an optional output connection which could cany one or more wazning or indicator 
signals that may be usefid during Ifaeperfonxiance of a welding^ Forexample, 
the control unit 112 may issue a warning signal that tells the opCTtor that ttie flow rate 
has reached die maximum value Qmax, or for example, in the case of the constellation 
in Figure 2, that tibe correction signal derived from the signal from the flow sens^ 
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is not capable of correcting a deviation, with the result that the flow rate will deviate 
from Ihe desired value. The last-mentioned case could occur, for example if the gas 
tank runs ecq>ty during the performance of a welding operation. 

5 Although the invention has been explamed using examples that essentially use electric 
signals between the different elements, the iavention could be realised using other types 
of signals carriers, as for instance by using pneumatic, hydraulic, optical or mechanical 
means for signal transnnsdoiL Optionally, a combination of difiEisrent signals could be 
used, as fiir instance an electric ii^ut signal to the control unit 112 at the connection 

10 203, and a pneumatic control signal fiom the control unit 1 12 to the flow control valve 
110 at the connection 206. 



